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1 

^tih ^Mz , j£S F 7 -i rt- 1 t — ? F 7 >f 

j££ f y a > h <7>7mw>Et>wM § fix mmwn t 

mimmmmzumtix \ •> & mE«*^ $ t je t 

[it*ii2] mmm^mz. m&mtt-y'^ 
lx . *<mmz.mixmiwm^zmix\imE£ 

mmjimEtzkmix, *<m%z&b-tftjim^ 

mm? t £ jut ^&mm i xim$& 2 efa«<7>T 

[ii*ii4] lmmcom^mwzi mimMfflt 
i^mmmmm^fi. awe, sif^^a- 

**ff5r*)*iT , #BX^€ESJ#^S^7 ; -? HEAW 

j± k nmm^&co&tinii t com^mhixx , # 
nstoa^ftf * y/* 7 $ *i s if *« 3 tiea 

[|f*H5] ^yrmffli. T-^«J±tW*>^-fJt 
& ^ $ -tt 5 i t fc * h m 2 soffl t co 

mxmmmxh -? x . 1 KH^absmBrt-c.. aw 

is 1 2 offlcora-c^ftts 115R114 tea 

[ it **i 6 ] ? yrmffli , ffiam 1 m. t m 2 o« 
comxmmt^L < imm-t ^mt^-7'^Lx^i 

11*11 5 tiaS^T y'^7Hg|JjM^gB 0 

[ it *ji 7 ] ? yrmmt , mi eh 1 «tt t $ 2 

^FgJT" r fflffi £ #fi L fcSgfbir - 7" £ * LT V * 6 M *II 

[ if *if 8 ] 5 y rmmi . fries? 1 «ott t m 2 o« 



(2) SI2003-241711 

2 

jynft* mm^yAy^z&jmmz^x^y 
y7°mm& , tut as 1 <tm t m 2 <^rc— ^rcoffi** t ffi 
^mzmt-fhmtij-7'^h. mm^^A y 
±tM^B»l--5V <507 yr^EJi;, friaft!i^r«ft* 3 
t fria-^rc?)tt«-fb-r 5 -Mt* - 7" & t t 1 ^ if * 

10 [if*ino] lams-ffi^-rs^K^TxtiSfi 
yjycoft, 3iw&coftcoi&cD7 4 y±.i>z&£.mMz 

■o^xoy yrw% . mim 1 <7)ffl t ss 2 ofi wr B i-r" 
-^m^minmzmtthm^-y'^ l . as 

o 2 -feo 7 y ± t M^B*^ v so 5 y 7WB i . 

mimncom ^.luia-^fi \zmtth -7* 
^tx^umm 5 izim<7)T : J?Jimmmm^mw« 
[if*ii in 1 wmm$ii-mmco7ii¥ximm 

cO7-fy±tM^B#i:f0raT\ lBKO^Jlli^ 

20 ^4 mrn t *7t«r B i«jniff izxmb ~>x^m 

[ If *II 12] 1 BW^WlSct- § aGReo^XtiSE 
vAyoyft^ 3W&<7)&&?)7-i y^z&jmmz-ou 
xcoyyrmmt. mum i<omt&2 (r>m^>mco^t 
m&f&Hizm* 1 x v ^ ii*ii 5 tia»cor ^* ^;hk» 

[ it *ii 1 3 ] msmmwt , ^ y/^- 7$ijpft-f 
^ f t sttr t *tt £ am £ # y 7 1 
& mmm vyy^x^^^xm^K. mm&&m 
30 to % istff & h esttT «a«Fj t & ^ 

fflF^yyx^ti^TffiJS^^. ffilB«Effi^S 
14. T-^mEarmSkLTSmi-S^aS^ti^T 
fltJS$ix. ib^«TO. ^yr€E^0fS^^«^§ 
ft£7yr«Ek Mie«l*i^)tfMEfc £IE*-W 

^j-ts 3 y a° i/- \z x x m®. § fix m i. if *if 3 J 1 ? 
^tf*a 1 2amfimz%m^T'J9)vmmmM^m 

40 [ft*iii4] 3y^v-^«4. yyymm&m^ 
frtoimztihyy rmK t mmmmm^ m^mE t 

^ti-Wicoy- h (cEPSll^ixS-WtomEib^ffl F 7 
y^A^t, BmEJrtKfflF^yy'x^^m^^f*^ 

£ fllsiiil t , B«EJ;t«ffl F 7 y i>x 9 t,zWtt h fl^co 

^rf-s^ftTj^h ltv^h^jii 3tia»«T'y 
50 ^iMfifflb^yyx^t^-oT, 
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3 

**y/*7-t& mim 1 4 fciett^f y?/«Mii 

[|f*iI16] 3y^"i/-?lt %tft*y/*7Rlcr) 
-m)byy : J^^iM:l. $£>£*ym<7)h7yi/X7 
liyy 7'ME b ^S«^ <n ihtlMEb comfifmcnwm. 
fcsffi^fcfc S -c, ffil&fflt-yyy'T^^y 
fcU fBt^7ffl«b5yy"x^{i5yT€EtW;ECD 

essse t «n^'Fif5E«rafiSrffl^ft t # * y t & o 

wf y^irajs^st^ io 
[ mm 17] 5 y 7°«jsig*[iiff^ii; , m^o -i^juo 
trntntf h tix \ \h tmm 1 3 mm **i 1 6 «m^i 

[ if *ii is] 5 yrmm&Mmt , ft^; f*/K3 

>f ^ t < f±n-«;nyf>t^lf L < fifltm 
K i. -o X y yrtff £&£t I) ff$Jg 1 3 BMff 1 

i »i 19] 7 y 7^jEE*tnifflKi , ^mmmz 20 

yyiSxti^tX^h If 1 S liZMSm&riff )VW 

i-mn**y/*7i-mmm=Ft , 
«EEffifif#a«ft«»e{=ii (ts as a«£e t -£*ee t 

x u i, iisjs i teE»«T y ^heimh^hs, 

[|f*iS2 1 ] 1 HffiS-««t-SMA*07K¥7-f y 

iz^^x^y yrmmi, lwrncom^Mffltm-^i 
fcftfflawcfc o . «-*¥5>f y±^^T^M«com 
4 y^o^T«7y7"mE*^4itT, y± 

«^3&7«^#ff&Mi6ff^ 1 ^SI^Jl 3 co 

[ It^lS 2 2 ] f^St^i , fflix Who/PS* -y 40 
■fe y T'$> § 11*11 1 T^ff Sif 2 1 tDMtlMdiE 

tt^r y ? ivmmmmm. . 

[f»f¥ffl»Ji] 
[0001] 

[00 02] 

[fi!*toeffi] ifi¥, HxWban'S + vb^f 50 
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a7V-f(OT. *«ELf ^7V-Y £U-3)cOli!P6 

A^nm~thZtfmM^tlXV^h a 03 3&UT23 4 
tz^tpa<. SBELfa7W(l)il #7XS« 
(ll)±fc, ^rfcBfeMM (14) £ J^TlT«m«jMJl (15) 
&t^«1t^«olJI(16) ^EgLT^«Jl(B) 
5 IMtJI(13) «Milt[lS(12)&yBS(17) 

£EB LTfif)££fiT ts 0 . (12) t i* (17) mmz 

[0003] HS(12)ii3t0f!^ I TO (indium tin oxid 
e)^»4t L. PtS(17)tiM^H'A 1 - L i 
tLX. ZtiZ'iiXhyJymzjfMZii. KWzKX 
•t&l3ltil£.°?hV?X&mZtiX\*&. X. ffi&(12)tt 
Pf«(17)^Sm«tLTffll^^. 

iriftitwi. i *^^€S* s a(m^«ffiT\ siKr 
Ifil t#tx & #r ^ t . t : - 9 tzm l i-zME z 
EPJirt6<r t tJ: . f^Sfl;Sfc#T-^€Swx 
30S-C*flMI(13) &^3t§-i±T , 15^ y^OfiSHT 

ttioTMTf^t^St, 1 7y-iY7jV)ji7K£fT 

[0004] i<?)M4*«E Lf < ^IBKTfst 

tLT(i. ±M<v%u<i££.nMt?-?nmzm->xm 
wmsmt&rtv y7"v h u ^xmnmcomz, mm 

<nmA 1 Sit^KBISlCHoTili^-Sr ?r 7"v 

[ 0 0 0 5 ] T?r -f 7"V h >J 9 XfflmnWfc Lf 
\ZHWX\t. 04^-fftK, #H^(52) 

. *«E L*-? (50) C4tt4Il*SJ»t MMM b 

coEpjptctE txmm^mt^m^m vyyyx^T 
nit, i«& Affl h y y =Jx 9 t r i fmnifM 1 4 

%>Z.b l/Zi. -5*Cf — ^ tft(^ «0f - DATAtf 

§a«^ c ^mtiMEtmrnm v y y y x 9 t r 2 coy 

[ 0 0 0 6 ] ifeT. #^mSt)l|^ffi&EPJDL. R 
— ^S^StR^oTU-g.Hi^Hl f5>y7^TR 
1 ZmmWMz L . ^ so^St^ffl LT#f -^mst 
f-^€ffi(A7Jtt-^)^EPJnt-s„ itOfc^, SI f7 
yyx^TR 1 Kf-^«ffiti 

R2«IWHJaB» t »ia4. MiJ4\ S2f?yy7^T 
YL2ifi^y\,Zt £ ^tzt^±. WM2 YyyyX9TVL2 
^gT*«E LS^ (50) lZT~?nmzfcttz±%%CO 

watifi&&zti&. zco^m, f-^mmzmttzm^ 

3TM*t8E LS^ (50) &jm-t& , -^*iT«Sii, 
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[00 07] ±mM< , (50) Cf-?t 

0) £ T-^E^JtE tfzWZ 3 ■C^ifl"§* ST-tn^TB 

iJ^tlELfa7l/^(;SL f!ELlf(5 
0) «±T-?tEWE ttfa-f -f Jtfc^rtS' 

jHf^BFF 1 0 - 3 1 2 173f)„ 
[00 08] Ti/fJUWXMcDWkE Li? 4 7.7°W 10 
fc^Tfi, 06(a)l^-t*n<, HfH^^»T* 
£ 1 7 * F L < (4 1 7 U~ A) £ Si[ ( N) «^7' 
7 4 K (m t < i±-9-7"7 l^-A) S F t4MW L . 
7'7 ^ — ;t/F S Fti, ^MratfgTtMrat J; otli 
1 0(7)7 -f-;PHt-^ifil.^fflBiati 

(n = 0, 1,2, ■ ■ ■ N- l)^§t^-ft;LTU 

4 . astt s 0<j ( n = 4 ) -m 4 ^uwma 
8, 4, 2, l^SfcKSgSfreisO, a^ftsuiao 
^y/^7tcj;o-ri6 ndw^s^ti t^-c^ 20 

[00 09] ±^tf7"7 -f -^igi&t&ivtfi. # 
-9-7'7 -f -^ h" S F fcisv v£ . ^3EWI§II*lt , H 5 
< (53) iimtl m^ffl h 7 VyXj'TR 

1 totsmE&EPSnLT, ^a*^c(c^io-t77-Y- 

;I/F«2«t-?£*#&/V, WlwMi^ K 
«lfflb7y^^TR2tj; 0, *SEL*?(50)fcSf 
LT2ffiT-^tJEtT«jI^ft^'tS 0 ft, ^7*7 -f 
-^KlgtttfeMTii:. H5(C7K^D<#lf«(53)^« 
Ji!tt S b 7 > 9TR2 tmiifE £ ffite-f S 7 >f 30 

#B«WE L*^ (50)<50#^7'7 -f HtliJ(ti»JE 
P«MM&l«^Tt$M£»i. 5 ; t . 
[00 10] 

^7"7 ^ FffiKl&Srffffl L/t^rtSE Lf 4 XTVA 

fcris^Tli, l 7 -c -;PHi*ic?)1tiS:«- t f7"7 ^ — ;pf<7) 
* a^ixT^KT/tSKc^f-f I. /i^^St'S) h tz 
ft . ^Pgp'fbtff -5 T^a^^SA^S t =5: 5 r«is^. 

fUHMiiK^i^-rs^js^ftoit. ^T*«og&<j 40 

[00 11] 

H5>f ^*-*>JoCO^E«ffi^ffiSlI§ixT#jl«JBi: *S 50 
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Tf-^ F 7 -f ; 4 55r- ? KE^MD § ilT „ IS 

[0012] mmmi. mmm^m±. fm?mt 

[0013] ±m*%mcv?i;?jmmmm^mw.iz$5 
v^Tti, i mm^m^mM^MWs^zx , #n*^ 

molt, tfa^^^^a^ffitt^-ttioT, 

>-7°mE* { ttK«^tEPJPSii, Sifc«3R?(4, MIE7 
V7^EEf:«£EfiB^a«0{B*«fE(T-^«BD t ^tt 

~ftcr>X\ r~9W±.<^±^^[z^ttzn^X'yyrm 

j±tT-?n)±nM^fflmm&i-izkiz%i, m-> 
x. imm^tummi. T-^mE^itzmmtz 

T-?w±&Jvvximmtitix. wmsiffi&t 
th*y/*7%m\mwmztih z t iz%i . m 
y/^ymmtmz x ^ xumm^m y/^-ymm^ 
ti. ^mT^mwMy/^y^Khztte^h, 
[ooi4] mwtizii^ m^m^mME Em^-xh 
-ox , i mm<?M^ffl MHz i -off)T^mmt 1 

fix . mm^mmm^mzT-^mmmmti. 
mmrmz , jtK*^ t i s utrte ? y t«e t mmm 
^^ft^mEtnttmrn^btix . #h«^*«e 

L*^c7)ji^^>j- y 7 S it h . 
[0015] a#cfl<j«j3£ti5^T. ^yrmEii. r- 
^HEt^^4-fJt«S^ffi^ff^^B»S^^St 
*>S**if:i:=Sr4Sfl<0«i:. f-^lE^^ 

1 2 <7)fi t <7)raiT"^it;>5rffi-r"S) 1 wm?m 
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[0016] 5y7tffll ffilBUl^ffit® 

^E«A# £ WtML/«fS£f?*»E LJB^fBK 
P B l£ffitfciJ»-f £ - t ffuffi-CbtX, Mz-lirfflE 10 

[ o o i 7 ] x. mi »ltS2»i<7)[gt- 

Jf. lHffi^^Jffilrtt^UT. ^SRBiaiJWcoffct 
«r B 1«^SET"W«E L*T-tl63e$-fr I. £ fc tfffi* 

[ 0 0 1 8 ] X, 1 Bffi£ffiJ&t-£Mi^*¥Xii^it 

5 y r vs.it . mzm 1 t n 2 <7)fi ^rii-c-vr^iii 20 

«7^ y±tM^H»W*«E L3R^H3t^4»ia 
fc . y±(cM^B*«#tSE L#f 

3K^-4»IIBIt M^mS £ fc fc£ 0 , i -a 

[ 0 0 1 9 ] X, 1 iKlit^at«*fXljIl 30 
*7AV<?)n, 3Mfe«rt£7)lfec?)7^ y±tM^H*t: 
-? V>T CO 7 y 7"tffii , ftufai? 1 <0ffi fc il 2 Office Pair 
-*<0ffi * J 1fct]<7)MliZ$Eifct&^it% - 7 £ * L . AS 
«2-fet07-f yifc^BSfc^T^yritEii, 
Ml effiMS^ t mE-^ffltSE'fb-f - & - 7"£ 

Mia 1^7^ y±(3M^if«w^E L*^j&«5^&r 

4 Jira fc . mEflfiw 2 -feeo 5 -f y±KM^ffi&so*«E 
£&3fr$-5 Wist ifS^tffiS d £ 0 « d 

[ o o 2 o ] i mmms&'f&MmcoTkw-xim-m 
yjycoft, mm^coyj y^z^mmtmrn^ 

coy A y±fc#^BSfc com~C\ 1 WMW^fflfflft?) 

immm t »*«ra«jniif *iffls t a^§^ t ^ s * 

«7^ y±tM^B««*«E Lm : ¥ii s ¥tffithW& 
fc , ffiBSHtf>5 -f y±('^B«^*«E 
»i>sgrat *\ i BffiTj^fflra^iu^tf^tm 

Sifcfc&O, dixti^T, lBffi£ffij£-f-§»0 50 
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*«E l^ss&is m^iss & WPaWt M£ ■£& 
[002 1 ] jgfcrx, 1 Bffi£« j£1-&M£07j<^X«i 

omt«7 y ~m&<7ym mmm) tf&mzm% ~> x ^ 

$f»S£8ffl-t$£fc#ffi#5„ ISM^Wf. IB 
#feco5-fy±^Mi;B«^uT, r-^mE««- 
ti^t, *v-y hA^yx^ig^-iJrffir&i.o 

[0022] 

xttif. i mm^^mmmz^^mmzMi-tM 
i [Hfi^ 3 tmx^mmmmMmxfc h ^x\ m 
m^mt^mxh *} . ?&hmmmim>kt& zti± 

[0023] 

*^t^i>*fiEL^gg(i, muz^-m 

^ n°jt-;P ( 5 ) C K 7 >f ( 3 ) t r- f K 7 >f ^' 
-(4)*«SKLT«ia3fiT^6. TV^{f«^M 

HELfa7M (2)<0r-^H5>fA-(4Kflt 

[ 0 0 2 4 ] X, Wtff-f-^I®S§(6)^^ff tfLl.* 
¥^fi|fI^HsyncaW«^fi|fI^Vsync*i^^ 5 y?" 

7 itit J: ->X%t>tih 9 

A 5 y /ft-^'^S F 7 >f ( 3 ) St/ r - ? H 7 >f ^* 

-(4)'\«*&$^s. mz.. 9 a $.yym^ft&im 
o)ii>t>&t>tih?4 s y^\mt>^yr%)m f m^ 
w^mzti. ztuzx^x, s»<tiELf 

-f X7°V ^ ( 2 ) COlgi&tfflV ^ill. 7 y7°«J±*^jt§ 
fu IS7 yrmE^'a^^^K 5 ) w^HfRMft^^fi 
S . , Hi t^-f #0S&. # F 7 >f > *-Rl&mE L 

So 

[0025] te^^/K 5 m3lZ^m$&Wf&CD 
B*(51) & v h 'J ^ X^tcgd^iJ L T ffilS § iiT 1 1& . # 
B*(51)ii;, «aiti^T(B)«§<xS*HEL^(5 

0) fc , t 1 '- F t^trs y/% 7 ©JWf Xts izm t 
t«e l (so) tstrs s * >/* 7 -f-s igij 
jBF7y;yx?TR2fc. fna^F7-f rt—&b<m. 

M4t«fc I. d fc t i ^ -cffiaT '- 9Yjm-ipt><n 
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[0 0 2 6] ffi|))fflb7y> ; ^^TR2^V-Xt(±m 
SEffiite 5 4 y (54) ^'tSM$ tl . f MM b7>yX^TR 
2<TiYV4 yimm ELff (50) tffig § fix \ ^ . » 

a^ffl h^yyx^TRi io-^^ms (M if v -x) 
y^^TR i«ffi^ms(M^«f fw ym, was 

TCff)-mzmmtihbMz, nyr^~9{9)cr>K 

IeA^s^ t(±friE5 y7°mj±n^0^(8 ) «aj*ss? 

[00 27] ±IE^T«E Lf 4 X7° W ( 2 ) fctil, vt 

fcli, **f5>fy(:"3Ht, M« (51) zm&t&m 
^mbyyy^^TRHz^Vy^ ^-t^co^. 20 

4 ; s- j6> & <7)r - ? tE^'Mn S tl . !£*E*« t L 
XWRZtll. £0)*S*, *IELfa7W(2)J 
l>:£-CcDB»tMLT .17^ -;H*#0>r-* 

[0 0 28] X, 5y7°«J±^40ff^(8)i±, 06(c) 

fflia> s»m ^mEfis T-mawtscfi^s 7 yrmE 30 

fcfflflnSfi* £ £ fc J: ot, ^ y;^-? ( 9 )OEtf 
R&AAS^^AtjmEfcW^tmUHc 

«ES££HIS& (8)H«5y 7°«E^ nyny-9(9) 

^mMXiim-^zBm^tihbnm^ mmm^cco 

ffi^jmE (r - f VS) tf? y J 9 ( 9 ) ^fSA^ffi 
^ tEpJuSixS ifcti-Jt. ^ y^y-? ( 9)^Efcfj 

m^w\z^n<wm&^\M^%\z^xu~ 40 
mi±^Tm^x^mmn^y^~f^M^~b 

=5: 9, 5 y 7"tE^T- ^lE&±lIt -> T ^ 5 WJIf Ji 3 
y^y-^tfcfjjJpVvf fc&So lit, uyj-iXs— 9 
« *7J ^'n- £ Wmc?)M £ (i . r '- ? HEoA # § 

[0 0 2 9] iOlf^LT. ny^y-^g^tf}^' 

ioth Jt'ttiBiWB f 5 y y x * t r 2 y 

fe&D. *«ELS^(50)^a^^yfc ; 5r-S. ZCO 50 
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1 0 

fen. a^^*/K 5) *«iaw-s#iw(5i)«o*«E l 
(50)i±, 1 7 fmh^it", mmm izm- 

[0030] ±y^ra< . *»BHtfSi»ME lh^si 
gtifUf . 1 7 -c — ;V Ffflraft 1 1 moTtS^ff^ 3 

LT V ^ tfOT , Igl&ffl h 5 y y X ^ T R 2 O^tt^ff ^ 

[oo3i]^ immmmi. yyrmK^mt^ 
-7£m±ii\tn<7>wmb Ltzt>\ im^mt-t^zt 

o)^*u#r B ^EstMS-ri> ^ t t^rflg-cft*. 

{f H 6(e) t v r *K & #Jt L fc3&fb& - 

[00 3 2] X, H6(e)W©K5tt«(C. yyrnS. 

cD$zik%-7cDWMzmzi-& z ttiot, 7y7°Ri 

y at- ^ ( 9 ) 1 2 ^<nxh Sr jEMatKS -t^« 
^■fctt, H6(e)c7)©Xt4®^«^, 7y7°«Et 
jEaaM6S*hJf X. 5y7°«E^b7>-7'i: 
LT, 06(e)o©tc:^-rSta-3& 1 ^W IrSro- 
cis=ft*««*-^iSffltiilf. 7 y7Wal 

[00 3 3] X, S7(a)(b)t^HRfc, 17-T-/P 

PSBIS<7)7KTXJiSE74 y^rt. sa#^«74 y± 
tMABSt-?v vrco 7 y 7°mE fc , mm^yj y 
±tM^lf«(cov if <7)5 yrtEi: ^ . ^^*/& J iEt 

yA y^z^mmmxm i^m^mm-mmb , 

«#^-<7)54 yitcM^BS^^RE L«^*«-f 
5 ffl^ t ^SV ^-f^-Tvl t 0 ' tit: i o T s 

1 Bffi^n^§aa^«E L*^m^«M«is 

[0 0 34] X. H7(c)fc^-f-#n<, RGB3Ji:feiO 

1*1. ife(Mi(f g)co^4 y±tM^B*touT«505 
yy°n&b , fto2fe(M^(f RS.y'B)o54 y±t# 

^B*f> CO y y rmj± b & . WtfSfmsrtg. 

wi-fXTmc^h zuz^x , ±iEti5iat. 1 
zmmmzftm-tz z tarns . 

[0035] X. H8(a)(b)t^tttC, lBHSrffl 
^hWB.cr>ffiX\i E m.y4ycr>n. mi^^y-i 
y±ti^i!to^T« 1 7 4 -/I^HSS^t . 

y±tM^BSt-5^T^ 1 7 ^ -;FFSj}r B 1fc 
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(7) 

1 1 

y&z&mmz^xommmb, m. 

#-^507>f y±£M^M»t^T|g7»1t 5^ 
t: 1 mmtzli-f^-fz. t #SB#$ „ dftfc i o 

^mmmmz^^^zt^^i. x. tE&m 

B&1&TZ-£hZttfli&k&. X. H3 2(a)(b)fcS 

-r#c RGBttt^aBiat%3Hfflias-f t «> 
tf&ifc&t&i/z^ RGBmz^y-rwS-^Hhz ttf io 

[00 36] S£X. H9(a)(b)^-f"*D<. RGB 
E^-fbWM) ^mz^th Z bizX-oX. t-7 

nmztttmmws^imz&mzmk^&zt t, 

«5-fyftfc, R7>'7°€)±^W(81), G5y7°m 
£E5teHIBS(82)a^B 5y7^BEftellI»(83) fcifttt 
S„ 20 
[ 0 0 3 7 ] Hi 0ii s 3W<l/-j'(9)«lttlfi 

*aktyo*£. KSoftK, 3y^y-?(9)fiM£ 

N S Tfr£— ®9*EE#Rttll3#i't - S«S5Sltfi«H!l£S 
ftTi^S. b7y^'x^TR4wy-ht{±n>'r>tf 
C^tH7j«J±(r-^*i±)^EPJ[lSix, h^VyX^T 
R 5 <J0 m;(± 5 y r«j±* ! EMn§ ilT ^ S . f-5V 

yx ^TR6 T R 7 -fil'filjfijil t LT^«#g& 

w^ofw. T-9m&.myrwEi±M-> 30 

T ^ 4 m&XU . h 5 V i>X 9 T R 4 IzmtdfiifdxX . 

mj±it m ~> x \ «)BTfi . h 7 y ¥x 9 t r 5 1:« 

mm * t±# t t , 7 >7tE4«f- ? ®± & s 
ikfc±0, 3y^°y-^ai^(±^-f*^a-t-roo# 

ST-^On'fl^Wl&ifcK&So 40 
[0 0 38] HI 2^-TnyyNV-^(9)i±. Hi 0 
lc^-JS£»t LXcr)-^jcr>byy ; JX9TR6^ 

5yrmffiA i: T-^«JE^±lili»ittJ:0, ay 
^°y- ^ftMtMi^n-CflJO^fcoT* ffilMh 
7>yX^TR2 £>mm L. tlEL»^ (50) (C^sfc&s 

[00 39] HI 3{:*f3yA"W^(9)!l 01 0 

t^-tffiKj&frt LTco— ^h^y^'x^TRe. t 

R7iOMH^©&H^^D<^JgL^t<?)TS)S, HP 50 



0 0 3-241711 

1 2 

y^-?(9H;=^Tillt«t^'#«i£ 0 Hi 4 
tc^-rny^V-^(9){i. Hi 0 lz^i-^.mm±^ 
&b7yz/X?TR3t, Msi^tlXcO-McOby 
yyX?TR6, TR7ff)SM£. lEft^ 
X'fo-oX. 75 xMt=S€^iS b^tbyy ; Jx?TR 
3' , V^T^JtffiSt^t LXVbJyVXfTR 
6' „ TR 7 ' £IE§L"0 ">!><, ZMzW^X. MEit 
mm<D-M<Dbyy-JX9TR4' , TR 5 ' (ip-f-f 

y&imtmm §*u ffitM^- t lt ^ h 5 y y* * t 

R6' , TR 7 ' \ini-\y^)Vm>m^ilX^h« 
[0040] HI 5iiz^f-nyj^v~9 (9)\i, Hi 4 
C^-fffilfiffl h y y V X y T R 2 £ Wk I X . tEitsg 
m<7)—1$<7)Yyyi?X9 r TRA' . TR 5 ' 0|*k ^ 
C0h^yy"^^TR5 ' (7)h"^^ytfl«EL^(50) 
^t#^LT. lSb7yy'X^TR5' Ct-oTffllEL 

XT (50) fcsEft i) msE & * y/* y-fh^cnx-hh. 
[0 04 1 ] Hi 6tiZ^~fay^v-9(9)i±. Hi 0 
iZ^-flZWffiM tlXff)byy=JX?TR3i: 7°yXM 
izWMLfz i>coX'fo~o X . iiitffoTpf+y*^ 
ff)hyyy'x?TR3' mmZiiX^l, Ml 7 kip 
•faynv-2 (9)\L mXf&ftb LXco-^cnVyy 

y'X^TR6, TR7 t Ltf/l^ "/v 3 yMcObyy 
y'x 9 SrSffl Lfc i & c 
[0042] Hi 8(^ir-3y^y-?(9)(±, ^3^^" 
y/^7ffl(0— MC0h7yy'A^TR8, TR9 fi 

tSjt^t LTc7)r'7V yffifo h 7 y y'x^TR l 

OtSrfiiTV^. %7t^yffl^b7yy'X^TR8iO 
^-MUir-^HtEE^ffiSnSii. V-x\,z\±yy^% 
C^'l:|J/JII?ii. l ; M>Clih7>yX^TR] OSr^- 
LTmEilVcc^'«M^iiT^§o X. &ft*7ffl<?) 
h 5 y y : X 9TR9CD f- h ttt— SfSltSWED C 

[ o o 4 3 ] h 1 9 t^r*u< , ^asHrsitfe^rr- 

7 y/tff ^*(gT lt T-^ns. ( a *<7rt)±) t 
fi^:L. iMyfflob^yy'x^TRswy-h-y 
-xrai«ox w y a ^ k v t h £±@ st. li h 
7yyx^TR8*i'2iaLT, ffiiifflb vyvx? tr 

2t0^- hmE(B *somE)^'fiTL, iixti -.Tig 
»fflb5yy'X^TR2^3iL.T. *«E L»T-(50) 

tms^ix, mmmb^h,, %<m.. mzyy? 

f30)by>i?x?TR9ff)¥—b-V -xm^x Uyy 
hSr±HI|,t , |gb7yy'-X^TR9 

^"jfiiLT. 5Bt5j-yfflt7)b7yy.x^TR8<7)y-b 

yy*x^TR8A^7fc^l ffiijfflb^yy'x^TR 
2to^->mE(B*coi:E)^±#'ti»o m 

Mmbyy~JX?TR2m7t% i l, fiEL*f(5 
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1 3 

[0 044] ±IBr?y^V-^(9)tfc^T(i, %£K& 

tr9 tmmzfix^zwT, mzmmmxmbyy 
i?x 9<r)*f—y- v—xf^oxv vi/m)V v t 
h [z> syV^lfh^tzbLXh, HJRftT'S b 7 y y"7 
9<nxV'vi/B}VYU J <.}VV th.tfim~>X^tl\i, Hi 
9 £ jjrt*n < ^ «B#W k fg** 7 «l$i{Jftfla|8fc 
•ftl& COT, %mmiz;\y V*ifi§E. L & Z b (ifcM. 
[0 04 5] 02 OfcScfrJ ^nV- ?(9)ii, 018 
t^-f B «±f t ffilJjffi b y y i/X 9 T R 2 k coral K , — St 

ny-bm&^y/^yWyhyy'Jx^TRi u t 

Rl 2^4§€Jtt«T*S. X, MgmEDC&tf 
7yrtE*\ 01 8t{ijEti£SE§^Tt3 0. -Iftfc: 
ff-.Th7yy^^TR8' . TR 9 ' . TRIO' k 

lt p y^mco hyyyx^ mm ztix^&. 

B jStf>«foWMI & ±0 4 1 . y- b HE^- yfflco b 5 

>y'X^TRl l^'SMLT, C*<7)^fi#u-k& 

Bjfi«om^Hfi*Tiii4i:, y-Ymm?mco 

h7VyX^TR 1 2##MLT, C£<7)«fi[>5W fc 
[0046] t^oT, 021 (CSrt&K , ^SBBItti 

fewc. 5yrmE^±#LTr-^€E(A^c?)mjE) 

7*- b - V-*iJ<7).X U v y a )VY l/^JlV t h £±0 
£fc, Mb7yy'7?TR8' i^fiStS. itLtiT 

b^<73«j±^'±#l, y-btE^yfflcob^yy^y 

TR 1 1#«SiILT, Cj5^W£#'n- k&l.,, ZffM 
,Mfflb7yyy^TR2//«MLT, flELI 

7 >T«J±^±# LT lE^tED c k outfit* L , IS 
7 fflo b 7 y i?x 9 t r 9 ' soy — \ — v—x mco 

XV»/i>'3)VY\/'<.)VVt h£-±FH-?>k, i%byyi?X 
?TR9' tfmmiX. Wt^ym)byyi/X?TR 
8' cr>y-b - V~xmcomiI^$:{&T£ J £& „ ZiUZ 
£~oXM.Yyy ; JX9TR8' hHxbts;*), B*co1 

JEE^ffiTL, y-hWEt?mcDbxy'yx?TRi2 
fmmLx. c^mwvffc&s. z<m%. sn 

cDwni>m±$tix . %m>mj~t&zbiz%& <> 

[0 04 7] ±teay^V- ^(9)tfct>T(±, 

ym)Vxyyx,9TR8' tM^7fflcof7yy'x 
^ t r 9 - t ^'fljffl $ tec \ cox\ {& izmmmxm b 

yyi/Xj^Y—b-V-X W)X V >y y b )V Y UK)V 

vthtA^'^fr'iintt Lxi>, wmftxmbyy 

-JX 9<r>X.V*/v*&lVY UK^V t h ffWl-oX I *J4\ 

02 i iz^iim<3$$fflffli,zrt 1 7V*&&tlz kfift 
\>\ t&i>. lMfflb7yy^7TR2cD7 1 -b'tE(c 



(8) mWl2 0 0 3-2 4 1 7 1 1 

1 4 

iffl b 7 y y>'x 9 t r 2 wisff \z %\ ^mmimux 

[0048] ±M(n&mmTU^ Lf^ 

>f ( 2 ) co^a tISftfe 7 y 7°mJ±lg40^ (8)K5y 

(2) itmm-h&mm^mxy yrmE^%±^i 
z t i> "bmx-fo h „ m i (f 0 2 2 1 ^ 7 >- ruiste 

0S&(8O){4, X-f .y^-y^NV^SWSr^ftT^y/^ 

y^-hbyyjx^TRi 3t. Mbxyy'x^TRi 
10 3^'«ji-ri»ittj;oT7tm^iii>7yT>^c 1 

t . SmfflcOfiffit LTMt&f 5 tTV 7^3 VMtO h 

7 y : Jx 9 t r 1 4 1 fti. , 7 yfvtc 1 <7)ffifl:B§ 
comEZyy-rmEblX. 3>rti/-?0)+iSf?£.Qi 
iutlhcoX'hl. xa yf- y^'^vi^7sw(±02 3tc 
*-T*P < I^SFIrttv n >f n - fcupj 0 #*> I. «, <nx 
fo-oX. xA y+y?jvvxsvf&j\4 wBHRtz* ttria 
byy'JX9TR 1 3^'»fflLT, 3Vf>fCl^ 

b7yy'7^TRl 3^7t^oT:. ayfv'tc 1 

20 **sw§ft.s. 3yf>tci(iffittff^l^tl 
^ t Mas ti&mEtf 7 y7°i:E k ^ h coxh 1 . 

[0049] 024t^t-7y7°mE^EI5S(8O)(i, 
02 2 tSrt h7>-^7^TR13Sr jETOBIBI* 1 4 A « 

Lfc t cotJ) it, 7 yf y*r c 1 to^TO 
cDV±£yyTK±blX, 3Wilx—^eo+srptEp 

JirtSt><©'C*l.. X>f 7f-V^7^7SWi±02 5t 

S)-5T, xa vj-y?"}vvxswifi)\A0MMz^ fria 

30 h5yy7^TR13 LT . 3yf>tCl *9E 

xa ^yy'jvvxswjfiu-emmte, fria 
h^yyxnR i 3 ^7 k^oT, ^yry^rc 1 
>& j fti;§tLi» 0 ^yfytc wimm^z^xm^izm 

E^'±#L. 02 5t^-f*II<7yy^-^(9)c7)+S 
-ft MP i5 tl-g»mE^' 7 y 7"tE bUcoxfot* 
[ o o 5 o ] 02 eiz^i-yyms^MM&oM, 
022 itz^i-fyu y y g yM b 7 y 7 T R 1 4 t 
tt^Jtb7yy'7^TRi 5^»^lt, Sb7yy'7 

7TR1 5<D-y-bt<zm2<7)XA 7fy/^7WSW2 
40 ^ffi^-f t £OT* ■& , m 1 «7 >f -/ f - y ^'V \7kX S W 
1 {402 7 tC/Kt1ra< ^^i^^Tn-ji^VN-f IzWO 
mhhhcryX'h^X , W.XA «/j-yynfVXS~Wltf)\ 

Acomr^z, fffah7yy'77TRi 3pmmLx, 7 
yfyfc ltfjm^ti. Ux, A •yfy/^vwswi 
^'n-cofflut , frf a b 7 y y x 9 t r 1 3 7 1 ^ 

oT, =?yr>^Cl3&J2SS§ii5. X, ®2<7)7^ >/ 
^n7I/7 S W 2 ^*3l:fiirBlP ( lT"n N-f tc-tj 0 #t> 

■SvoCOT'ft^T. 117 -y^^7SW2^'O-£0SJ}ra1 
(4. b7yy'77TRl 5W7t^t, fiK«fk 
50 LTC0b77y'7 7TR14 KHSEj&Wi.& - t ^Plih 
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(9) 

1 5 

5yy'X?TRl 5*^yt^-9T, ffiKSTfc LT<?) 

i £ . /tiffin b7yy'x^TRi4 fcma#i£ 

[00 5 1 ] ±j£<7)#HffiMT1±. 3yAW(9)« 
+ ST 1 = 7 y 7°t E * EPflU t TV ^ £\ IS + SB? t {±- 

smE£Epjn-f&-^\ T-^UEtjetT^yTmE 

Zb hoJ^Thl, $UJi02 8t^-f£n<, ?>t> 
^Cffi^mz, xA yl-y^Vlxsw^zX-oX^y 

WiJ-b LXC0f7°]/>yi/3>Mcr>h7>yX?TR 1 7 

Ps 6 !^ vf fc £6 1, WJ> -5t,iX-f7 f-y^ S 
W*ip -<7)Sir B 1t (i , J- 7 >- VX $ T R 1 6 £vt 7 1 =5: 

•jt, ^>Tyy-ciftmsixh. x, is^-f •yf-y?" 

; VUX S Wj&SA-f <7)glM(C(i , h y yy'X^TR 1 6 £ J 20 
jj-yfc&^T, ffiSH^ffc lT«b7yyX?TR 1 7 
t j; -5 X 3 y r C <7)fitMffft%:bti h . 
[00 52] f-5T, 02 9 (C^r^P< . jgaSBBKCiS 

-^mEtJEtTV^/l^-fcU Kr-^«Ett. x 
A - y f - y N7kx S W# n- ^fe ; \ A \z ® 0 #fc o T 3 
yf>tc (ojWtffrfcfcfi £ jig-c , $ * fcffiTt 4 

*«JBTI±3 y^°l— ? ( 9 ) <7)tfJ7J#n- £ =Sr-a T . IB 
i&ffl h 5 y TR 2 L . fl-«E L JR^ (50) (C 30 

T^OH E £ TIU £ fc , ^ y A V - 9 { 9 ) <r> EH A A V n A t 
&->T. »fflb^yy'x^TR2^7i:^D.- *« 

-*«JEEtf>;*:g3t;:|6f?\ *«EL«T(50)cO^W 

[0053] 06 ^07 iZ7jk~tmmmx'ii, w«e Lf 

^7°W(2)£ff|£t-££TWB«^ovvt. m¥co 

%w^xT~9izmttzmtmmmi t j:'>x^htzisb, h 40 
hnmmm^m^wctzt » x, astss-tisfc 

[ 0 0 5 4 ] -t ; -c, 030 sy'0 3 1 stswt 

•oT, &A<.W-7A yijz-D^x^T-^m^umz^ 
^vA y^z^xom^&w^x^h, 03Ot*-f- 
*d<, ^y7 o m^inff§(8)*^Eii^$ixsf 50 



#ffl2 0 0 3-24 1 7 1 1 
1 6 

m#f: LT«^y7°mE(i. *¥5-<ytttas0ff#(8 

4)tDAnyA'-^(85)^gT, ^Ai^-yA y«#B« 

^^yr^Eii. 03 1 iz^-fUizmiyA yt^&m 
vA y&x-fcemwmm'-omftifi-fiih z 1 

«3^ti. yco5y7"mE^±#-n.ttttft 
ff*t)ixs„ S-^T, &7$i¥yA yiz^^xco7yrn 

Efi. 03 l^P< 1 7ly-Aia^ta-3tO->6^^ 
>f ^ L < ( ±» W :&» o - ) t^-f S Jg^ A>^Hi#f S: * 
-fS fcOf: =5: 0 . 17 I^-A»J^J6fc-&^3iaSili:1- 

{i. 1 ^i^-Aans^t'SK^LT^a ^ t^aj* 

7 A y<7ME&Tpm9VmMZti& Z t \z*£h . 

[0055]^. *?tm?)&Mmm±±.mmmmmi<z 
m h -r . mm^mmtzmmcommmmftxm* <?> 
mzmmxfci. mm. mmmmxit, mm- 
t LT*«ELS^^ffloTv^*\ ztuzm^, m 
focr>mk%%ifx%z/£t& i><7)X'$>tii$. fffioa^ii 
^.mTum lx . *ffltov$5&m&M6L-tt> £ 1 1 
ingTfts. x. ay^y-?(9)^+*&m»itigi&t£ 
^s^rt-r^sift^tui, »Mb5yyx^TR2(i 

«B&LT. 3^^-^(9)«oai**F*lSSft*llE 

ls^ (50) izmmi-mmmmi-h z t ^mxh 

diO^, 06(e)t3)t^-f ^yrmESrSfflt, 
^±0 6(c) iz^-f y y 7°€E * ttffi-t 4 1 & 1 1± , 
0 3 t^rt 3 y^v- ^ ( 9 ) «#SfeA7Jffi^ t KISA 

mm+t Lxmsmmm^m-ti ztmmx 
foh> x, 01 okZTFtiyrtv—ykzis^x. £«E 
ycoN s TcotE£ h 7 y y'x ^ t r 3 coy 
-xmfitfss-ri. <r t iz i 0 , ^KBiat:(±3 
< 9) tmi:t&i:t$ ^fltfig t Sffl«rS6TJ) S . i ti 

[0ffl«ra#4iMBfi] 

[01 ] *fffl£mmkELm*&iW<mtfitKrf7 
nv?mx'fo&, 

[03] ^m^^mELm^mmm7r^jvmf& 
-t^mm^mmxhi, 
[04 ] Wk<»T9T < 7v h y tmmmtm Lf 

-f ^TIy-< Srffl^l.#ii«c ? )|lIff#0T"S)^ , 
[05 ] 7"7 ^ -/kFIK»fflLtflE LtV 
X7V^f 2r*lSt-|.#ll«<7)[llK0T'*l> » 

[ 0 6 ] t *muzms>Mmm t mmmo ? 
AW7h , *w&zm^&y>7m&<m,«<7ymm\ 
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1 7 

[08] *mizmi^mmmmmw4 sy 
tag ] *»0j^fe(ti.^sir B it**fiF^^-f sy 

[01 O] a>rt]s-?coMMm&i7FC1WS&"Ci> 
[01 1 ] S3y^V-^«0»f^**ta9gHT*5. 

[01 2] fcDmcDftmms&^-tmzm 

[01 3] rjyy^-^wftoftfrWIijjfcSr^'tHEH 

[0i4] ^yv^-^^ffi^ftfre^ftfig^^-rnis&E 

[01 5] a>^v-9vm(nmfsm^Li^twm 

xhh, 

[01 6] ^y^u-^ffmffMmm^^-tmm 

[01 7] rjy^v-^wffleo^etjfii^^^-tiiiBH 
[018] rjyA^-^^fi&^^^^^-tHIKIl 

[01 9] I£3y;^-^iW£^^0T"&£ o 
[02 0] 3V^V-*^0&fl^j£SiStf-EIBH 

[02 1 ] m?y^v~?<nmitt^t , immz'fo&, 

[02 2 ] iB*t:i*iiKL^5 yr%hmmnmwm 
[02 3 ] myrmim^m^mm^mmm?: 

[02 4 ] B*t«L/t5 >7°mJ±H40^fficOM 



10) SI2003-241711 

1 8 

[02 5 ] mvrm^&m&mfttt-twsmv 
[02 6 ] mmz\m>Ltz7 yrnhm,^mneMc?M 
[02 7 ] my yrmmmMn^mm^mmx 

[028] T-^«JEtJtGtT5y7°l;EOK^^^ 

[02 9 ] BEj^ftft£s^j$2r#>& . 
10 [03 o ] 7W=yA ymzyyrmicnim^-f ^"t* 
HE L^SI««^^f7'n v ?0T"$> § o 
[03 1 ] lSSaEL^SM^tt^S:^^0T'& 

[032] ^m&z&m^&smtmsmw 4 5 
y ^"h ^ y7°^E«ffi«ift®f?ijSr*-t0T* h . 

[03 4] A ■/ y7"7 1- U Lf < XT 

20 [If^OfM] 

(2) tiELfarw 

(3) ^Sh'^A- 

(4) f-^K7^^- 

(5) HS^/P 
(51) B# 

(50) *«ELS^ 

TR1 mShfrfflhyyi/A? 

TR 2 iifflh?^^^ 

C 

30 (9) 3^11/-^ 

(6) «fi^»0F^ 

(7) 9 a ^vymmmk 
(8) 



[0i] 



[03] 





R,G,B 




- 4 


S 




» 
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IM2] 



IM4] 



; msm 
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^4 
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[06] 
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[07] 



[09] 



(a) 



(b) 



Cc) 





[OS] 




V 




[01 1] 



[01 5] 



wssmi 



SCAN - 
CONST - 



I TBI TR4'r 



J 

pTR3' 



THE' 
Ih 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the display device provided with the display 
panel constituted by arranging two or more pixels to matrix form like an organic 
electroluminescence display. 
[0002] 

[Description of the Prior Art]ln recent years, development of the organic electro-luminescence 
display (henceforth an organic electroluminescence display) progressing, for example, 
adopting an organic electroluminescence display as a portable telephone is examined. As 
shown in drawing 33 and drawing 34 , an organic electroluminescence display (1), On a glass 
substrate (11), on both sides of an organic luminous layer (14), arrange an organic electron 
hole transporting bed (15) and an organic electron transport layer (16), and an organic layer 
(13) is formed, and a cathode (12) and an anode (17) are arranged on both sides of this 
organic layer (13), and it is constituted. 

An organic luminous layer (14) is made to emit light by impressing predetermined voltage 
between a cathode (12) and an anode (17). 

[0003]A cathode (12) is made from transparent ITO (indium tin oxide), an anode (17) is formed 
in stripe shape by being made from for example, an aluminum-Li alloy, respectively, and matrix 
arrangement is carried out in the direction which crosses mutually. A cathode (12) is in the 
state where one scanning electrode which a data electrode and an anode (17) are used as a 
scanning electrode, and is extended horizontally was chosen, By impressing the voltage 
according to input data, an organic layer (13) is made to emit light to each data electrode 
extended perpendicularly in the intersection of this scanning electrode and each data 
electrode, and one line is displayed on it. And by changing a scanning electrode 
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perpendicularly one by one, it scans perpendicularly and one frame is displayed. 
[0004]The active-matrix-driven type which continues at one vertical scanning period and is 
maintained is known in luminescence of each pixel other than a passive-matrix drive type 
which carries out time division driving using a scanning electrode and a data electrode like **** 
as a drive system of such an organic electroluminescence display. 

[0005]ln an active-matrix-driven type organic electroluminescence display, The organic EL 
device (50) constituted by each pixel (52) by a part of organic layer as shown in drawing 4, 
Transistor TR2 for a drive which controls the energization to an organic EL device (50), 
Transistor TR1 for writing which will be in switch-on according to impression of the scanning 
voltage SCAN by a scanning electrode, When this transistor TR1 for writing will be in switch- 
on, the capacitative element C which data voltage DATA from a data electrode is impressed, 
and accumulates an electric charge is arranged, and the output voltage of this capacitative 
element C is impressed to the gate of transistor TR2 for a drive. 

[0006]First, voltage is impressed to each scanning electrode one by one, two or more 1st 
transistor TR1 [ connected to the same scanning electrode ] are made into switch-on, and data 
voltage (input signal) is impressed to each data electrode synchronizing with this scan. Since 
1st transistor TR1 is switch-on at this time, this data voltage is accumulated in the capacitative 
element C. Next, the operating state of 2nd transistor TR2 is decided by charge quantity of the 
data voltage accumulated in this capacitative element C. For example, when 2nd transistor 
TR2 is turned on, the current of the size according to data voltage is supplied to an organic EL 
device (50) through this 2nd transistor TR2. As a result, this organic EL device (50) lights up 
with the luminosity according to data voltage. This lighted condition will continue and will be 
held at one vertical scanning period. 

[0007]Like ****, the current of the size according to data voltage is supplied to an organic EL 
device (50), As opposed to the organic electroluminescence display of an analog drive system 
which makes this organic EL device (50) turn on with the luminosity according to data voltage, 
The digital drive type organic electroluminescence display expressing multi-tone is proposed 
by supplying the pulse current which has a duty ratio according to data voltage to an organic 
EL device (50) (for example, JP.H10-312173.A). 

[0008]ln a digital drive type organic electroluminescence display, As shown in drawing 8 (a), 
the 1 field (or one frame) which is a display period of one screen is divided into subfield (or 
subframe) SF of plurality (N), and a scan period and a light emission period constitute each 
subfield SF. Here, although all the scan periods contained in the one field have the same 
length, the light emission period is changing to the length of the n-th power (... N-n= 0, 1 and 2, 
1) of 2. In the example (N= 4) to illustrate, four light emission periods are set as the length of 8, 
4, 2, and 1, respectively, and expression of 16 gradation is possible by ON and OFF of each 
light emission period. 
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[0009]On an above-mentioned subfield drive and in each subfield SF, Scanning voltage is 
impressed to transistor TR1 for writing which constitutes each pixel (53) as shown in drawing 5 
within a scan period, The binary data of the subfield is written in the capacitative element C, 
and current is supplied by transistor TR2 for a drive at a subsequent light emission period 
according to binary data to an organic EL device (50). By forming one / OFF switch SW in the 
line which supplies current to transistor TR2 for a drive which constitutes each pixel (53) in a 
subfield drive as shown in drawing 5, The luminescence start time and luminescence finish 
time in each subfield of an EL element (50) of each pixel can be arranged. 
[0010] 

[Problem to be solved by the invention]However, in the organic electroluminescence display 
which adopted the above-mentioned subfield driving method, Since the scan to all the 
horizontal scanning lines was required of each of two or more subfields in 1 field, there were a 
problem for which a high-speed scan is needed with multi-tone-izing, and a problem which a 
pseudo outline generates. Then, the scan with the purpose of this invention high-speed for 
multi-tone-izing is unnecessary, and is providing the digital drive type display device which a 
pseudo outline does not generate. 
[0011] 

[Means for Solving the Problem]An organic electroluminescence display device concerning this 
invention connects a scanning driver and a data driver to a display panel constituted by 
arranging two or more pixels to matrix form, and is constituted. And a display device in which 
each pixel of a display panel emits light in response to supply of current or voltage, A write-in 
element which scanning voltage from a scanning driver will be impressed and will be in switch- 
on, When a write-in element will be in switch-on, data voltage from a data driver was 
impressed and it has a voltage holding means holding this voltage, and a driving means by 
which only time according to a size of voltage currently held at said voltage holding means 
supplies current or voltage to said display device. 

[0012]Said driving means compares with output voltage of said voltage holding means ramp 
voltage which has a predetermined variation curve, and, specifically, supplies current or 
voltage to said display device according to the result. For example, a driver element in which 
said driving means turns on and off energization to said display device according to an input of 
an ON-and-OFF control signal, Ramp voltage which has a predetermined variation curve is 
compared with output voltage of said voltage holding means, and a comparison element which 
supplies an output signal showing the result to said driver element as an ON-and-OFF control 
signal can constitute. 

[001 3]ln a digital drive type display device of above-mentioned this invention, By impressing 
scanning voltage from a scanning driver to a write-in element which constitutes each pixel from 
a scan period in a display period of one screen, and making a write-in element into switch-on, 
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data voltage from a data driver is impressed to a voltage holding means, and this voltage is 
held. On the other hand, within a light emission period in a display period of one screen, ramp 
voltage which has a predetermined variation curve is impressed to a comparison element, and 
this comparison element compares said ramp voltage with output voltage (data voltage) of a 
voltage holding means. Here, since ramp voltage changes by a predetermined variation curve, 
when it responds to a size of data voltage, size relation of ramp voltage and data voltage will 
be reversed. Therefore, only a period [ output signal / of a comparison element ] according to 
data voltage will take one of values of a high or a low. That is, Pulse Density Modulation of the 
data voltage will be carried out, and an ON-and-OFF control signal over a driver element will 
be created. By this ON-and-OFF control signal, ON-and-OFF control of the driver element will 
be carried out, and energization to a display device will be turned on and off. 
[0014]A display device is an organic EL device and one scan period and one light emission 
period are specifically provided in a display period of one screen, Impression of scanning 
voltage to a write-in element of each pixel is performed by scanning driver at a scan period, 
Data voltage is held at a voltage holding means of each pixel, comparison with said ramp 
voltage by a comparison element and output voltage of a voltage holding means is performed, 
and energization to an organic EL device of each pixel is turned on and off at a light emission 
period. 

[0015]The 1st value that an output signal of a comparison element makes the one [ ramp 
voltage / a driver element ] irrespective of data voltage in specific constitution always, 
Irrespective of data voltage, an output signal of a comparison element can be changed 
between the 2nd value that makes a driver element always turned off, maintains the 2nd value 
within a display period of one screen at a scan period, and changes between the 1st value and 
the 2nd value within light emission periods other than a scan period. Therefore, a driver 
element becomes off and energization to an organic EL device always serves as OFF at a 
scan period. Within light emission periods other than a scan period, only during the period 
according to data voltage, a driver element serves as one and energization to an organic EL 
device serves as one. 

[0016]For example, it has a variation curve which is increased gradually between said 1st 
value and the 2nd value, or is dwindled, and when this variation curve is a straight line, only 
time proportional to a size of data voltage can make an organic EL device, as for ramp voltage, 
emit light. Required gamma correction can be performed without providing a gamma correction 
circuit separately, if a variation curve which it was possible to have adjusted arbitrarily 
emission time of an organic EL device to a size of data voltage, for example, took gamma 
correction into consideration when making a variation curve into arbitrary curves is adopted. 
[001 7]lf a variation curve which returns from one value to one value through a value of another 
side between the 1st value and the 2nd value is adopted, an organic EL device can be made 
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to emit light in the center section of light emission periods other than a scan period in a display 
period of one screen. 

[0018]Ramp voltage about two or more pixels which constitute one screen and which are level 
or are located on a line of odd numbers among vertical lines, It has a variation curve which 
changes from one value to a value of another side between said 1st value and the 2nd value, 
and composition which has a variation curve which changes from a value of said another side 
to said one value can be used for ramp voltage about a pixel located in a line on a line of even 
numbers. According to this composition, a period when an organic EL device of a pixel located 
in a line on a line of odd numbers emits light, and a period when an organic EL device of a 
pixel located in a line on a line of even numbers emits light will shift mutually, and by this. A 
total amount of current which flows into two or more organic EL devices which constitute one 
screen can be distributed in time. 

[0019]Ramp voltage about two or more pixels which constitute one screen and which are level 
or are located on a line of one color in the three primary colors among vertical lines, It has a 
variation curve which changes from one value to a value of another side between said 1st 
value and the 2nd value, and composition which has a variation curve which changes from a 
value of said another side to said one value can be used for ramp voltage about a pixel located 
in a line on a line of other two colors. According to this composition, a period which emits light 
will shift mutually an organic EL device of a period when an organic EL device of a pixel 
located in a line on a line of said one color emits light, and a pixel located in a line on a line of 
two colors besides the above, and it by this. A total amount of current which flows into two or 
more organic EL devices which constitute one screen can be distributed in time. 
[0020]An order of a scan period and a light emission period in a display period of one screen 
can adopt composition changed mutually between two or more pixels which constitute one 
screen and which are level or are located on a line of odd numbers among vertical lines, and a 
pixel located in a line on a line of even numbers. According to this composition, a period when 
an organic EL device of a pixel located in a line on a line of odd numbers emits light, and a 
period when an organic EL device of a pixel located in a line on a line of even numbers emits 
light will shift in the first half and the second half of a display period of one screen, and by this. 
A total amount of current which flows into two or more organic EL devices which constitute one 
screen can be distributed in time. 

[002 1]A rate of change (inclination) of ramp voltage about two or more pixels which constitute 
one screen and which are level or are located on a line of each trichromatic color among 
vertical lines can adopt different composition for every color again. According to this 
composition, plurality's being [ which constitutes one screen ] level, or a ratio [ as opposed to / 
pixel / which is located in a line on a line of each trichromatic color among vertical lines / data 
voltage ] of a light emission period can be changed for every color, and adjustment of a white 
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balance is possible by this. 
[0022] 

[Effect of the lnvention]Since multi-tone expression is possible only by performing the scan to 
all the horizontal scanning lines once in the display period of one screen according to the 
digital drive type display device concerning this invention, the high-speed scan is unnecessary 
and a pseudo outline does not generate **, either. 
[0023] 

[Mode for carrying out the invention]Hereafter, this invention is concretely explained over 
Drawings about the form carried out to the organic electroluminescence display device. As 
shown in drawing 1 , the organic electroluminescence display device concerning this invention 
connects a scanning driver (3) and a data driver (4) to the display panel (5) constituted by 
arranging two or more pixels to matrix form, and is constituted. The video signal supplied from 
image sources, such as a television receiver, is supplied to a video signal processing circuit 
(6), signal processing required for graphic display is performed, and the video signal of the 
RGB three primary colors obtained by this is supplied to the data driver (4) of an organic 
electroluminescence display (2). 

[0024]Horizontal Synchronizing signal Hsync and Vertical Synchronizing signal Vsync which 
are acquired from a video signal processing circuit (6) are supplied to a timing signal 
generating circuit (7), and the timing signal acquired by this is supplied to a scanning driver (3) 
and a data driver (4). The timing signal acquired from a timing signal generating circuit (7) is 
supplied to a ramp voltage generating circuit (8), the ramp voltage used for the drive of an 
organic electroluminescence display (2) by this like the after-mentioned is generated, and this 
ramp voltage is supplied to each pixel of a display panel (5). The power supply circuit (graphic 
display abbreviation) is connected to each circuit, each driver, and organic 
electroluminescence display which are shown in drawing 1 . 

[0025]A display panel (5) arranges a pixel (51) of circuitry shown in drawing 3 to matrix form, 
and is constituted. An organic EL device (50) with which each pixel (51) is constituted by 
organic layer, Transistor TR2 for a drive which turns on and off energization to an organic EL 
device (50) according to an input of an ON-and-OFF control signal over a gate, Transistor TR1 
for writing which scanning voltage from said scanning driver will be impressed to a gate, and 
will be in switch-on, The capacitative element C to which data voltage from said data driver is 
impressed when transistor TR1 for writing will be in switch-on. Ramp voltage supplied from 
said ramp voltage generating circuit and output voltage of the capacitative element C are 
supplied to an input terminal of a positive/negative couple, it has a comparator (9) which 
compares both voltage, and an output signal of a comparator (9) is supplied to a gate of 
transistor TR2 for a drive. 

[0026]A current supply source line (54) is connected to a source of transistor TR2 for a drive, 
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and a drain of transistor TR2 for a drive is connected to an organic EL device (50). Said data 
driver is connected to one electrode (for example, source) of transistor TR1 for writing, it is 
connected to an end of the capacitative element C, and an electrode (for example, drain) of 
another side of transistor TR1 for writing is connected to an inversed input terminal of a 
comparator (9). An output terminal of said ramp voltage generating circuit (8) is connected to a 
non-inversed input terminal of a comparator (9). 

[0027]ln the above-mentioned organic electroluminescence display (2), as shown in drawing 8 
(b), 1 field period is divided at the scan period of the first half, and the light emission period of 
the second half. About each horizontal line, the scanning voltage from a scanning driver will be 
impressed to transistor TR1 for writing which constitutes each pixel (51), and transistor TR1 for 
writing will be in switch-on at a scan period, and by this. The data voltage from a data driver is 
impressed to the capacitative element C, and this voltage is accumulated in it as an electric 
charge. As a result, the data for the 1 field will be set up to all the pixels which constitute an 
organic electroluminescence display (2). 

[0028]A ramp voltage generating circuit (8) maintains a high pressure value in the scan period 
of the first half for every field period, as shown in drawing 6 (c), and it generates the ramp 
voltage which changes linearly from a low pressure value to a high pressure value in the light 
emission period of the second half. By impressing the high voltage from a ramp voltage 
generating circuit (8) to the non-inversed input terminal of a comparator (9) at the scan period 
of the first half, irrespective of the input voltage to an inversed input terminal, the output of a 
comparator (9) always serves as a high, as shown in drawing 6 (d). At the same time the ramp 
voltage from a ramp voltage generating circuit (8) is impressed to the non-inversed input 
terminal of a comparator (9) at the light emission period of the second half, By impressing the 
output voltage (data voltage) of the capacitative element C to the inversed input terminal of a 
comparator (9), the output of a comparator (9) takes two values, a low and a high, according to 
the comparison result of both voltage, as shown in drawing___6_ (d). Namely, the output of a 
comparator serves as a low during the period whose ramp voltage is less than data voltage, 
and, as for the period when ramp voltage has exceeded data voltage, the output of a 
comparator serves as a high. Here, the length of the period when the output of a comparator 
serves as a low will be proportional to the size of data voltage. 

[0029]Thus, when the output of a comparator (9) serves as a low only during the period 
proportional to the size of data voltage, only during this period, transistor TR2 for a drive 
becomes one and the energization to an organic EL device (50) serves as one. As a result, 
only the period when the organic EL device (50) of each pixel (51) which constitutes a display 
panel (5) is proportional to the size of the data voltage to each pixel (51) within 1 field period 
will emit light, and expression of multi-tone is realized by this. 

[0030]Since multi-tone expression is performed only by performing one scan within 1 field 
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period according to the organic electroluminescence display device applied to this invention 
like ****, the high-speed scan is unnecessary and a pseudo outline does not generate **, 
either. Since the digital drive system is used for the organic electroluminescence display 
device concerning this invention, it cannot be easily influenced by dispersion in the 
characteristic of transistor TR2 for a drive, and the low power consumption also according [ ** ] 
to reduction of power supply voltage is possible for it. 

[0031]Although the variation curve of ramp voltage was made into the straight line of an 
increase direction in the above-mentioned working example, it is also possible by considering it 
as arbitrary curves to adjust arbitrarily the emission time of the organic EL device (50) to the 
size of data voltage. For example, required gamma correction can be performed, without 
providing a gamma correction circuit separately, if the variation curve in consideration of 
gamma correction is adopted as shown in ** of drawing 6 (e). 

[0032]As shown in ** of drawjng___6_ (e), it is possible by making an inclination of a variation 
curve of ramp voltage reverse to provide a light emission period in the second half of a lamp 
period. What is necessary is just to carry out the positive/negative inversion also of the ramp 
voltage, as shown in ** or ** of drawing 8 (e) when the positive/negative inversion of the two 
inputs to a comparator (9) is carried out. If a variation curve of the shape of a triangular wave 
which returns from a low to a low through a high is adopted as a variation curve of ramp 
voltage as shown in ** of drawing 8 (e), an organic EL device (50) can be made to emit light in 
the center section of the lamp period. 

[0033]The ramp voltage about the pixel which is level as for 1 field period, or is located on the 
line of odd numbers among vertical lines as shown in drawing 7 (a) and (b), When a rate of 
change makes it change by the variation curve of positive/negative reverse, the ramp voltage 
about the pixel located in a line on the line of even numbers, The period when the organic EL 
device of the pixel located in a line on the line of odd numbers emits light, and the period when 
the organic EL device of the pixel located in a line on the line of even numbers emits light can 
be shifted mutually. The total amount of the current which flows into two or more organic EL 
devices which constitute one screen by this can be distributed in time. 
[0034]The ramp voltage about the pixel located in a line on the line of one color (for example, 
G) among the RGB three primary colors as shown in drawing 7 (c), When a rate of change 
changes the ramp voltage about the pixel located in a line on the line of other two colors (for 
example, R and B) by the variation curve of positive/negative reverse, the total amount of the 
current which flows into two or more organic EL devices which constitute one screen like the 
above can be distributed in time. 

[0035] 1 field period about two or more pixels which are level or are located on the line of odd 
numbers among vertical lines which constitutes one screen as shown in drawing 8 (a) and (b), 
When only 1/2 cycle shifts mutually 1 field period about the pixel located in a line on the line of 
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even numbers, only 1/2 cycle can shift a light emission period mutually about the pixel located 
in a line on the light emission period about the pixel located in a line on the line of odd 
numbers, and the line of even numbers. The total amount of the current which flows into two or 
more organic EL devices which constitute one screen by this can be distributed in time. A scan 
speed can be reduced. As shown in drawing 32 (a) and (b), it can also be possible to shift a 
scan period and a light emission period for every RGB, a current amount can be distributed by 
this, and ramp voltage is changeable for every RGB. 

[0036]By changing a rate of change (inclination) of ramp voltage for every color again about a 
pixel located in a line on a line of each color of the RGB three primary colors, as shown in 
drawing 9 (a) and (b), It is also possible to change a ratio of a light emission period to data 
voltage for every color, and adjustment of a white balance is possible for it by this. In this case, 
as shown in drawing 2 , R ramp voltage generating circuit (81), G ramp voltage generating 
circuit (82), and B ramp voltage generating circuit (83) are provided for every line of each 
trichromatic color. 

[0037] Drawing 10 expresses specific constitution of a comparator (9). Like a graphic display, a 
comparator (9) comprises two or more transistors TR3-TR7. Fixed voltage is impressed to a 
gate of transistor TR3 from constant-voltage supply line CONST, and a constant current 
source is constituted. Output voltage (data voltage) of the capacitor C is impressed to a gate of 
transistor TR4, and ramp voltage is impressed to a gate of transistor TR5. The transistors TR6 
and TR7 exhibit a function as resistance, respectively. Although current flows into transistor 
TR4 and a comparator output serves as a high in the state where data voltage has exceeded 
ramp voltage, in the state where ramp voltage has exceeded data voltage, current flows into 
transistor TR5 and a comparator output serves as a low. As shown in drawing 11 in the above- 
mentioned comparator (9), after data voltage changes within a scan period, when a value of 
ramp voltage rises gradually within a light emission period and ramp voltage exceeds data 
voltage, A comparator output will change from a high to a low, transistor TR2 for a drive will 
conduct it, and current will flow into an organic EL device (50). 

[0038]The comparator (9) shown in drawing 12 omits one transistor TR6 as a resistance 
component shown in drawing 10 . With this comparator (9), similarly, when ramp voltage 
exceeds data voltage, a comparator output will change from a high to a low, transistor TR2 for 
a drive will conduct it, and current will flow into an organic EL device (50). 
[0039]The comparator (9) shown in dra wi n g 1 3 ch a n ges the connection state of transistor TR6 
of the couple as a resistance component shown in drawing 10, and TR7 like a graphic display. 
The same function is obtained by this comparator (9). Transistor TR3 used as the constant 
current source which shows drawing 10 the comparator (9) shown in drawing 14 , The 
positive/negative inversion of the arrangement of transistor TR6 of the couple as a resistance 
component and TR7 was carried out, and transistor TR6' as a resistance component and TR7' 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A% 7/19/2011 



JP,2003-241711,A [DETAILED DESCRIPTION] 



Page 10 of 14 



are arranged to the transistor TR3' [ which becomes a constant current source at the plus 
side ], and minus side. In connection with this, as for transistor TR4' of the couple for voltage 
comparisons, and TR5', p channel type is adopted, and, as for transistor TR6' as a resistance 
component, and TR7', n channel type is adopted. 

[0040]The comparator (9) shown in drawing 15 omits transistor TR2 for a drive shown in 
drawing 14 , An organic EL device (50) is connected to the drain of one transistor TR5' among 
transistor TR4' of the couple for voltage comparisons, and TR5', and the current which flows 
into an organic EL device (50) by this transistor TR5' is turned on and off. 
[0041]The comparator (9) shown in drawing 16 is arranged to the transistor TR3 as constant 
current source shown in drawing 10 plus-side, and p channel type transistor TR3' is adopted in 
connection with this. A depression type transistor is used for the comparator (9) shown in 
drawing 17 as transistor TR6 of the couple as a resistance component, and TR7. 
[0042]A comparator (9) shown in drawjng___1_8j s provided with transistor TR8 of a couple for 
luminescence ON and OFF, TR9, and transistor TR10 [ depression type / as a resistance 
component ]. Data voltage is impressed to a gate of transistor TR8 for luminescence one, 
ramp voltage is impressed to a source, and the voltage source Vcc is connected to a drain via 
transistor TR10. Fixed direct-current-voltage DC is impressed to a gate of transistor TR9 for 
luminescence OFF, ramp voltage is impressed to a source, and data voltage is impressed to a 
drain. 

[0043]ln a light emission period as shown in drawing 19, after data voltage (voltage of an A 
point) changes in a scan period, If ramp voltage falls, a difference with data voltage (voltage of 
an A point) increases and it exceeds the threshold level Vth between gate sources of transistor 
TR8 for luminescence one, This transistor TR8 conducts, gate voltage (voltage of a B point) of 
transistor TR2 for a drive falls, transistor TR2 for a drive conducts, current flows into an organic 
EL device (50), and luminescence is started by this. Then, if ramp voltage falls, a difference 
with direct-current-voltage DC increases and it exceeds the threshold level Vth between gate 
sources of transistor TR9 for luminescence OFF, This transistor TR9 conducts and potential 
difference between gate sources of transistor TR8 for luminescence one is reduced. By this, 
this transistor TR8 becomes off and gate voltage (voltage of a B point) of transistor TR2 for a 
drive rises. As a result, transistor TR2 for a drive becomes off, energization of an organic EL 
device (50) will be stopped, and luminescence will be completed. 

[0044]ln the above-mentioned comparator (9), since transistor TR8 for luminescence one and 
transistor TR9 for luminescence OFF are adopted, Even if the threshold level Vth between the 
gate sources of both transistors has variation between pixels, Since the stage of luminescence 
one and the stage of luminescence OFF will shift in a similar manner as shown in drawing 19 if 
the threshold level Vth of both transistors has gathered within the pixel, variation does not arise 
at a light emission period. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_^ 7/19/2011 



JP,2003-241711,A [DETAILED DESCRIPTION] 



Page 11 of 14 



[0045]The comparator (9) shown in dra wing 20 makes transistor TR1 1 for gate voltage ON and 
OFF of a couple, and TR1 2 intervene between the B point and transistor TR2 for a drive which 
are shown in drawing 18 . With drawing 18 , the positive/negative inversion of direct-current- 
voltage DC and the ramp voltage is carried out, and the p channel type transistor is adopted as 
transistor TR8', TR9', and TR1 0' in connection with this. If transistor TR1 1 for gate voltage one 
will conduct, the potential of C point will serve as a low, if the potential of a B point exceeds a 
threshold value, and the potential of a B point is less than a threshold value, transistor TR1 2 
for gate voltage OFF will conduct, and the potential of C point will serve as a high. 
[0046]Therefore, in the light emission period as shown in drawing 21 , after data voltage 
(voltage of an A point) changes in a scan period, If ramp voltage rises, a difference with data 
voltage (voltage of an A point) increases and it exceeds the threshold level Vth between the 
gate sources of transistor TR8' for luminescence one, this transistor TR8' will conduct, be 
absorbed - be alike - the voltage of a ** B point rises, transistor TR1 1 for gate voltage one 
conducts, and the potential of C point serves as a low. As a result, transistor TR2 for a drive 
conducts, current flows into an organic EL device (50), and luminescence is started. Then, if 
ramp voltage rises, a difference with direct-current-voltage DC increases and it exceeds the 
threshold level Vth between the gate sources of transistor TR9' for luminescence OFF, This 
transistor TR9' conducts and the potential difference between the gate sources of transistor 
TR8' for luminescence one is reduced. By this, this transistor TR8' becomes off, the voltage of 
a B point falls, transistor TR12 for gate voltage OFF conducts, and the potential of C point 
serves as a high. As a result, transistor TR2 for a drive becomes off, energization of an organic 
EL device (50) will be stopped, and luminescence will be completed. 

[0047]ln the above-mentioned comparator (9), since transistor TR8' for luminescence one and 
transistor TR9' for luminescence OFF are adopted, If the threshold level Vth of both transistors 
has gathered within the pixel even if the threshold level Vth between the gate sources of both 
transistors has variation between pixels, as shown in dra vying 21 , variation will not arise at a 
light emission period. Since, as for the gate voltage (voltage of C point) of transistor TR2 for a 
drive, ** also maintains constant value during a light emission period, reliability high in 
operation of transistor TR2 for a drive is acquired. 

[0048]Although supply of ramp voltage is received from the ramp voltage generating circuit (8) 
established in the exterior of the organic electroluminescence display (2) in each above- 
mentioned working example, it is also possible to generate ramp voltage inside each pixel 
which constitutes an organic electroluminescence display (2). For example, the ramp voltage 
generating circuit (80) shown in drawing 22 , Transistor TR13 turned on and off in response to 
the switching pulse SW, It has the capacitor C1 charged when this transistor TR13 conducts, 
and depression type transistor TR14 which function as resistance for discharge, and is 
impressed by + terminal of a comparator by making voltage at the time of discharge of the 
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capacitor C1 into ramp voltage. The switching pulse SW changes from a high to a low within a 
light emission period, as shown in drawing 23 , and said transistor TR13 conducts it during the 
high [ switching pulse / SW ], The capacitor C1 is charged, during the low [ switching pulse / 
SW ], said transistor TR13 becomes OFF and the capacitor C1 is discharged. The voltage on 
which the capacitor C1 is impressed to + terminal of a comparator (9) as voltage descends 
gradually with discharge and it is shown in drawing 23 turns into ramp voltage. 
[0049]The ramp voltage generating circuit (80) shown in drawing 24 transfers transistor TR13 
shown in drawing 22 to the negative supply side from the positive supply side, and impresses it 
to + terminal of a comparator by making voltage at the time of discharge of the capacitor C1 
into ramp voltage. The switching pulse SW changes from a high to a low within a light emission 
period, as shown in drawing 25 , and said transistor TR13 conducts it during the high 
[ switching pulse / SW ], The capacitor C1 is charged, during the low [ switching pulse / SW ], 
said transistor TR13 becomes OFF and the capacitor 01 is discharged. The voltage on which 
the capacitor 01 is impressed to + terminal of a comparator (9) as voltage rises gradually with 
discharge and it is shown in drawing 25 turns into ramp voltage. 

[0050]A ramp voltage generating circuit (80) shown in drawing 26 connects transistor TR15 to 
depression type transistor TR14 shown in drawing 22 in series, and supplies switching pulse 
SWof ** 2nd2 to a gate of this transistor TR15. Switching pulse SWof ** 1st1 changes from a 
low to a high within a scan period, as shown in drawing 27 , and said transistor TR13 conducts 
it during the high [1 / this / switching pulse SW], The capacitor 01 is charged, during the low 
[1 / this / switching pulse SW], said transistor TR13 becomes OFF and the capacitor 01 is 
discharged. Switch pulse SWof** 2nd2 changes from a low to a high within a light emission 
period, and a period of a low [2 / this / switch pulse SW] prevents that transistor TR15 
becomes OFF and current flows into transistor TR14 as a resistance element. A period of a 
high [2 / this / switching pulse SW] permits that transistor TR15 becomes one and current flows 
into transistor TR14 as a resistance element. Thus, since current does not flow into transistor 
TR14 at a scan period, power consumption is reduced. 

[0051]Although ramp voltage is impressed to + terminal of a comparator (9) in each above- 
mentioned working example, While impressing fixed voltage to a ** + terminal, it is also 
possible by changing the level of ramp voltage according to data voltage, and impressing this 
ramp voltage to - terminal of a comparator (9) to control a light emission period. For example, 
as shown in drawing 28 , the composition which connected transistor TR17 [ depression type / 
as a resistance element ] to the outgoing end of the capacitor C via transistor TR16 by which 
ON-and-OFF control is carried out by the switching pulse SW is employable. In this 
composition, the switching pulse SW serves as a low to a scan period, and serves as a high at 
a light emission period, during the low [ switching pulse / SW / this ], transistor TR16 becomes 
OFF and the capacitor C is charged. During the high [ switching pulse / SW / this ], transistor 
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TR16 becomes one and discharge of the capacitor C is performed by transistor TR1 7 as a 
resistance element. 

[0052]Therefore, the voltage impressed to - terminal of a comparator (9) in a scan period as 
shown in drawing 29 , A level changes according to data voltage, and this data voltage is a 
process in which the switching pulse SW changes from a low to a high, and discharge of the 
capacitor C is performed, and will fall gradually. - In the state where the voltage of the terminal 
has exceeded the voltage of + terminal, the output of a comparator (9) serves as a low, 
transistor TR2 for a drive will conduct, and current will flow into an organic EL device (50). 
Then, if the voltage of - terminal is less than the voltage of + terminal, the output of a 
comparator (9) will serve as a high, transistor TR2 for a drive will become off, and the current 
which flows into an organic EL device (50) will be intercepted. As a result, according to the size 
of data voltage, the light emission period of an organic EL device (50) will change. 
[0053]ln the working example shown in drawing 6 or drawing 7 , since emission control 
according to data is performed in the light emission period of the second half about all the 
pixels which constitute an organic electroluminescence display (2) after writing in data within 
the scan period of the first half, a scan high-speed [ a certain grade ] is needed. In the working 
example shown in drawing 8 , since the scan period and the light emission period are replaced 
in the odd line and the even line, a scan speed falls, but when a scan speed has restriction, 
there is a fault to which a light emission period becomes short. 

[0054]So, in an working example shown in drawjng__30_ and drawing j 31, luminescence about 
each horizontal line is performed immediately after data write about each horizontal line by 
shifting a phase of ramp voltage for every horizontal line. As shown in drawing 30 , ramp 
voltage as a digital signal outputted from a ramp voltage generating circuit (8) is supplied to 
each pixel of each horizontal line through a delay circuit (84) and a DA converter (85) for every 
horizontal line. As this shows ramp voltage supplied to each horizontal line to drawing 31 , a 
time delay [ every ] phase fixed from the 1st line to a last line will shift. Writing of data supplied 
from a data driver (4) is performed just before ramp voltage of each horizontal line rises. 
Therefore, like drawing 31 , ramp voltage about each horizontal line becomes what has a loose 
inclination which continues at 1 frame period and changes from a low to a high (from a high to 
or a low), and can make most 1 frame periods a light emission period. Since a scan about all 
the horizontal lines can be performed by spending most 1 frame periods, a scan speed may be 
slow. Since luminescence time for every pixel distributes, influence of a voltage drop of a 
source line in a display panel will be reduced again. 

[0055]Various modification is possible for each part composition of this invention in technical 
scope given not only in the above-mentioned embodiment but Claims. For example, although 
an organic EL device is used as a display device in the above-mentioned working example, it 
is possible not only this but to adopt other various display devices and to constitute a display 
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device of this invention, if light is emitted in response to supply of current. When a comparator 
(9) has sufficient current driving capacity, it is also possible for transistor TR2 for a drive to omit 
and to adopt composition which connects an output terminal of a comparator (9) to an organic 
EL device (50) directly. In this case, when acting ramp voltage which adopts ramp voltage 
shown in drawing 6 (e) **, or is shown in drawing 6 (c), it is necessary to make reverse 
connection of a non-inversed input terminal and an inversed input terminal of a comparator (9) 
shown in drawing 3. According to this composition, it is possible to adopt a voltage driving type 
element as a display device. In a comparator shown in drawing 10 , composition which does 
not send current is also employable as a comparator (9) at a scan period by setting voltage of 
constant-voltage supply line CONST as source potential of transistor TR3. By this, reduction of 
power consumption is possible. 

[Translation done.] 
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